There are only a few reports on non-conjugated extracel lular amino acid-containing polysaccharides produced by microorganisms. Some lipopolysaccharides are known to contain lysine, glycine, and N-(2-hydroxyethyl)-D-ala nine.1-3) Recently, the occurrence of D-alanine-containing glycosaminoglycan has been reported by Tandavanitj et al.4) A marine bacterium Pseudomonas sp. strain No. 42, which was originally isolated from seawater, produced an L-glutamic acid-containing glycosaminoglycan when grown on seawater agar medium.5) Previous studies indicat ed that this polysaccharide was composed of N-acetyl glucosamine and L-glutamic acid in a molar ratio of 2:1, together with glucuronic acid and O-acetyl groups.
This paper describes further studies on the structure of this glycosaminoglycan by means of NMR spectroscopic and chemical methods. was dissolved in water and purified by precipitation with Cetavlon (cetyltrimethylammonium bromide). The precipi tated Cetavlon-polysaccharide complex was collected by filtration and redissolved in 4M NaCl solution. The poly saccharide component was recovered by precipitation with 2 volumes of ethanol, followed by filtration. This material was dissolved in water and dialyzed against deionized water, followed by freeze-drying to afford the sodium salt of the polysaccharide. The yield of this polymer was 250 mg per 1l of the medium. Fig. 1 . Electrophoretogram of the native and deacylated polysaccha rides.
Materials and Methods

Preparation
The strip was stained with 0.1% Alcian blue in 10% acetic acid. Native, the native polysaccharide; Deacyl, the deacylated poly saccharide. Fig. 2. 1H NMR spectrum of the deacylated polysaccharide . Native, the native polysaccharide; Deacylated, the deacylated poly saccharide.
while the last one to ct-linked glyco-configuration .13) The identification of the chemical shifts for anomeric protons and carbons was established with aids of 1H and 13C corre Carboxyl-Reduced Polysaccharide The carboxyl-reduction of the native polysaccharide caused the simultaneous O-deacetylation owing to its mild alkaline treatment which gave a single band in electropho resis. The content of glucuronic acid was unchanged be fore and after the carboxyl-reduction of the polymer, while glutamic acids were completely carboxyl-reduced to yield 2-amino-l,5-pentanediol which was identified by HPLC and GLC-MS ( COSY, HOHAHA, and NOES Analyses Three sugar residues in the repeating unit of deacylated polymer were conventionally labelled A, B, and C in the order of decreasing 1H chemical shift. Commencing from the resonance of H-1, the chemical shifts of the other 1H resonances of each residue were established by tracing the connectivities via the crosspeaks (Fig. 7) .
The sequence of sugar residues in the repeating unit of the polymer was investigated by HOHAHA and NOESY experiments, together with the spin connectivities in the HMQC NMR spectrum. The inter and intra-residue NOEs correlations observed as illustrated in Fig. 7 . Strong inter-residue NOEs between H-1 and the proton across the glycosidic linkage were observed for each of the residues of A, B, and C. The anomeric protons of A, B, and C showed NOE effects with H-3 of B, H-4 of C, and H-6 of A, respectively, indicating the partial sequence of; The combined results permit the structure of the repeat ing unit of the polysaccharide to be written as
Periodate Oxidation of the Polysaccharide Periodate oxidation and subsequent reduction of the deacylated polymer showed that a half of the glucosamine residues were destroyed upon periodate oxidation, yield ing GlcN and Glu in the expected molar ratio of 1:1, together with GlcUA residues (Table 1 ). This indicates that the C-6 of GlcN residue was linked in the polymer chain which agreed with the proposed structure as men tioned above. 
